Superoxide dismutase: the balance between prevention and induction of oxidative damage.
Cu,Zn-superoxide dismutase (SOD1) has been shown to be effective in several free radical mediated diseases, although some studies have pointed toward SOD1 toxicity at a high concentrations. In the present study, the balance between prevention and induction of damage by SOD1 has been investigated both in vitro and in vivo. In vitro superoxide was generated using xanthine/xanthine oxidase. In vivo superoxide was generated using the redox cycling compound doxorubicin. Furthermore, we determined the pharmacokinetics of lecithinized SOD1 (PC-SOD) in order to compare the results obtained in vivo with those obtained in vitro. It was found that in vitro high concentrations of SOD1 induce hydroxylation of coumarin 3-carboxylic acid (3-CCA). This could be caused by a peroxidative action of SOD1 or formation of the highly reactive hydroxyl radicals. Any signs of toxicity are absent in vivo because these concentrations are not reached. It can be concluded that SOD1 possesses a large therapeutic window and application of SOD1 or its derivatives for strengthening the body's defenses against oxidative stress in a variety of pathologies seems safe.